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(54) Abstract Title 

A vehicle seat with anti-submarining inflatable chamber 

(57) In a vehicle seat comprising a back-rest 1 and a squab 2, a transverse beam 3 disposed at the front of the 
squab is provided with a chamber 13, at least part of one wall thereof being constituted by a plastically 
deformable metal sheet 12. The chamber is associated with a gas generator 14 adapted to inflate the chamber 
with an associated plastic deformation of the sheet, and in addition is partly bounded by or supported by the 
rigid transverse beam. The chamber may have vent holes covered by a rupturable foil, and at least a part of 
the chamber may be corrugated to increase its volume (see figure 5) and reinforced in the region impacted by 
the occupants pelvis (see figure 6). The inflated chamber is intended to minimise the risk of an occupant of the 
seat 'submarining* beneath a safety-belt. 
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DESCRIPTION OF INVENTION 



"IMPROVEMENTS IN OR RELATING TO A VEHICLE SEAT" 



THE PRESENT INVENTION relates to a vehicle seat, and more particularly 
relates to a vehicle seat for use in a vehicle such as a motor car or automobile. 

It is well known that if a motor vehicle is involved in a frontal impact, it 
is desirable that an occupant of the vehicle should be prevented from moving 
forwardly relative to the vehicle as the vehicle decelerates. It has been 
proposed, therefore, to provide a safety-belt in a vehicle which incorporates a 
lap belt which engages the hip bone of the occupant of the vehicle and, in the 
event that a front impact should occur, prevents the occupant of the vehicle 
from moving forwardly by any substantial distance relative to the seat. 

It has been found, however, that there may be a tendency for an 
occupant of the seat to slide under the lap belt, when the vehicle decelerates, 
with a movement that is sometimes termed "submarining". This is undesirable. 

Various solutions to the problem of "submarining*' have been proposed. 
It has been suggested that a rigid barrier should be provided extending 
transversely in the front part of the seat squab. The lower part of the pelvis, or 
the ischial tuberosities, of the occupant of the seat will engage the rigid barrier 
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if the occupant of the seat starts a "submarining" movement. It is, however, 
undesirable to have a rigid barrier in the front part of a seat squab, since this 
may give rise to blood circulation problems in the legs of an occupant of the 
seat. Alternatively it has been proposed, see GB-A-2,332,844, to provide an 
inflatable air-bag in the front part of the seat squab adapted to be inflated in the 
event of a frontal impact to restrict any "submarining" motion of the occupant 
of the seat. 

A motion restricting device of this type should act on the front lower 
part of the pelvis, which can withstand relatively high forces. However, the 
available surface area presented by the pelvis in this region is veiy small. Thus 
the contact surface of the bag should be very stiff, or bag pressure should be 
very high, for example, of the order of 3 to 5 bars. A textile air-bag can 
normally only withstand a pressure of less than 2 bars, and the surface of such 
an air-bag is not stiff. Thus, an air-bag of the type shown in GB-A-2,332,884 
does not provide the desired effect in practice. 

The present invention seeks to provide an improved vehicle seat. 

According to this invention there is provided a vehicle seat, the seat 
comprising a back-rest and a squab, the squab being provided with a chamber 
defined by walls of metal, at least part of one wall being constituted by a 
plastically deformable sheet metal, the chamber being partly bounded by or 
supported by part of a rigid frame constituting part of the structure of the squab 
of the seat, the chamber being associated with gas generator means adapted to 
inflate the chamber, with an associated plastic deformation of said sheet, in 
response to a signal from a detector. 



3 

Preferably the chamber is located substantially centrally of the squab of 
the seat in a lateral direction. 

Conveniently part of the chamber is bounded by part of the frame 
structure of the squab of the seat. 

Advantageously the part of the frame structure of the squab of the seat 
bounding or supporting the chamber defines a plane termed the supporting 
plane, a line normal to the supporting plane being at an angle of between 30 
and 70° to the vertical. 

Preferably a line between the centre of the chamber and the H-point of 
the seat, that is the theoretical average position of the hip of an occupant of the 
seat, at an angle relative to the normal to the supporting plane at the centre of 
the chamber of ±_ 20°. 

Conveniently the chamber is on a laterally extending beam located in the 
forward part of the squab constituting part of the rigid frame structure of the 
squab of the seat. 

Preferably the gas generator comprises a pyrotechnic gas generator 
located within the chamber. 

Advantageously the chamber is provided with one or more vent holes. 

Preferably the or each vent hole passes through the part of the rigid 
frame structure of the seat squab bounding or supporting the chamber. 
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Advantageously the or each vent hole is initially closed by a rupturable 

foil. 

Conveniently the seat squab has a foam layer above the chamber and the 
rest of the frame structure. 

Preferably at least part of the plastically deformable sheet is corrugated. 

Conveniently at least a central part of the plastically deformable sheet is 
reinforced. 

In order that the invention may be more readily understood, and so that 
further features thereof may be appreciated, the invention will now be 
described, by way of example, with reference to the accompanying drawings in 
which: 

FIGURE 1 is a diagrammatic cross-sectional view of a vehicle seat in 
accordance with the invention, 

FIGURE 2 is a view corresponding to Figure 1 additionally illustrating 
the occupant of the seat, 

FIGURE 3 is a view corresponding to Figure 2 showing the situation 
that exists immediately following detection of a frontal impact, 

FIGURE 4 is a view corresponding to Figure 3 showing the situation a 
few milliseconds later, 
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FIGURE 5 is a diagrammatic sectional view illustrating a modified 
embodiment of the invention, and 

FIGURE 6 is a diagrammatic view corresponding to Figure 5 illustrating 
yet another modified embodiment of the invention. 

Referring initially to Figure 1 of the accompanying drawings, a vehicle 
seat comprises a back-rest 1 and a squab 2. The squab 2 comprises an 
underlying frame structure 3 formed of metal, part of the frame structure 
carrying a generally horizontal resilient net or spring structure 4. Mounted on 
top of the frame structure 3 and the net or spring structure 4 is a padded 
cushion 5 which may be formed of foam or the like. 

The front part of the frame structure 3 comprises a generally inclined 
wall, defining a plane 6, herein referred to as the supporting plane. The portion 
of the frame defining the supporting plane 6 terminates with a horizontally 
extending portion carrying a depending lip 8 carrying rearwardly and 
downwardly directed flanges 9, 10 respectively. The foam 5 surrounds all of 
the above described parts of the frame structure 3 of the squab 2 of the seat. 

Centrally located, in a direction extending transversely of the seat, in the 
part of the lateral beam that defines the supporting plane 6, is a recess 1 1. The 
recess 1 1 is covered by a plastically deformable sheet of metal 12, thus defining 
a chamber 13. The chamber 13 may have a very small initial size. Contained 
within the chamber 13 is a gas generator 14, the gas generator 14 being 
associated with a sensor 15 adapted to sense a frontal impact or substantial 
deceleration. The gas generator 14 is adapted to be activated in response to a 
signal from the sensor 15. 
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The perpendicular line 16 to the supporting plane extends towards the 
rear of the vehicle and makes an angle of between 30° and 70° with the vertical 
17. 

At least one aperture 18 is formed in the base of the recess 1 1 formed in 
the lateral beam that defines the supporting plane 6, that aperture 18 initially 
being covered by a rupturable foil 19, such as a foil of aluminium or the like. 

Figure 2 corresponds with Figure 1 and illustrates an occupant 20 sitting 
on the seat. The occupant has a torso 21 and legs 22. The so-called "H" 
point 23 of the occupant is indicated, this being the position occupied by the 
theoretical average or typical pivot axis constituted by the hip of the occupant, 
that is to say the pivot axis between the torso 21 of the occupant 20 and the leg 
22 of the occupant 20. As can be seen from Figure 1, a line from the "H" 
point 23 to a point substantially central within the chamber 13 should make an 
angle of + 20° with the normal 16 to the supporting plane 6. 

It is to be appreciated that in response to a signal from the sensor 15, the 
gas generator 14 will generate gas, and thus the chamber 13 will become 
inflated, thus distending and plastically deforming the layer of metal 12 initially 
covering the recess 11, so that the chamber 13 is distended, as shown in Figure 

3, with the wall 12 of the chamber thus presenting a barrier in front of the 
pelvis of the occupant of the seat. The barrier is a relatively still barrier, since 
it is constituted by the layer of metal 12, but the barrier is such that, if 
subjected to a very high force, the metal may again plastically deform. Thus, if 
the occupant of the seat is thrown forwardly in the manner illustrated in Figure 

4, the metal 12 may yield, absorbing energy from the occupant of the seat and 
thus further compressing any gas remaining within the chamber 13. In such a 
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situation the metal foil 19 covering the aperture 18 may rupture enabling the 
aperture 18 to function as a vent hole. 

Figure 5 illustrates a modified embodiment of the invention in which a 
corrugated plastically deformable metal layer 30 is provided to define, in 
combination with the seat frame 5, a chamber 31. The corrugation enables the 
chamber 3 1 to have a relatively large volume when inflated, even though the 
chamber may have a relatively small volume when uninflated. 

Figure 6 illustrates a further modified embodiment in which a plastically 
deformable metal layer 40 is provided to define the chamber. The metal layer 
40 has a central, relatively strong reinforced region 41, surrounded by a 
corrugated region 42. In use of the embodiment of Figure 6, a relatively large 
chamber may be created when the gas generator is actuated, but the central 
region of die metal of that chamber, that is to say the region located to be 
impacted by the pelvis of the occupant of the seat, will be reinforced. 

In the present specification "comprise" means "includes or consists of 
and "comprising" means "including or consisting of. 

The features disclosed in the foregoing description, or the following 
claims, or the accompanying drawings, expressed in their specific forms or in 
terms of a means for performing the disclosed function, or a method or process 
for attaining the disclosed result, as appropriate, may, separately, or in any 
combination of such features, be utilised for realising the invention in diverse 
forms thereof. 
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1. A vehicle seat, the seat comprising a back-rest and a squab, the squab 
being provided with a chamber defined by walls of metal, at least part of one 
wall being constituted by plastically deformable sheet metal, the chamber being 
partly bounded by or supported by part of a rigid frame constituting part of the 
structure of the squab of the seat, the chamber being associated with gas 
generator means adapted to inflate the chamber, with an associated plastic 
deformation of said sheet, in response to a signal from a detector. 

2. A seat according to Claim 1 wherein the chamber is located substantially 
centrally of the squab of the seat in a lateral direction. 

3. A seat according to Claim 1 or Claim 2 wherein part of the chamber is 
bounded by part of the frame structure of the squab of the seat. 

4. A seat according to any one of the preceding Claims wherein the part of 
the frame structure of the squab of the seat bounding or supporting the chamber 
defines a plane termed the supporting plane, a line normal to the supporting 
plane being at an angle of between 30 and 70° to the vertical. 

5. A seat according to Claim 4 wherein a line between the centre of the 
chamber and the H-point of the seat, that is the theoretical average position of 
the hip of an occupant of the seat, at an angle relative to the normal to the 
supporting plane at the centre of the chamber of ±20°. 



• • • 



9 

6. A seat according to any one of the preceding Claims wherein the 
chamber is on a laterally extending beam located in the forward part of the 
squab constituting part of the rigid frame structure of the squab of the seat. 

7. A seat according to any one of the preceding Claims wherein the gas 
generator comprises a pyrotechnic gas generator located within the chamber. 

8. A seat according to any one of the preceding Claims wherein the 
chamber is provided with one or more vent holes. 

9. A seat according to Claim 8 wherein the or each vent hole passes 
through the part of the rigid frame structure of the seat squab bounding or 
supporting the chamber. 

10. A seat according to Claim 8 or 9 wherein the or each vent hole is 
initially closed by a rupturable foil. 

11. A seat according to any one of the preceding Claims wherein the seat 
squab has a foam layer above the chamber and the rest of the frame structure. 

12. A seat according to any one of the preceding Claims wherein at least 
part of the plastically deformable sheet is corrugated. 

13. A seat according to any one of the preceding Claims wherein at least a 
central part of the plastically deformable sheet is reinforced. 

14. A vehicle seat substantially as herein described with reference to and as 
shown in the accompanying drawings. 
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Any novel feature or combination of features disclosed herein. 
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